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Abstract. Wellens’ syndrome is an extremely relevant issue in modern cardiology. Wellens’ syndrome is quite often untimely diagnosed,
and the patient’s management is the same as in case of unstable angina. Since without myocardial revascularization, widespread myocardial
infarction develops within the following days or weeks, myocardial revascularization is needed as soon as possible. Characteristic changes on
the electrocardiogram in case of Wellens’ syndrome include biphasic (type A) or inverted (type B) T waves in leads V2-V3, which sometimes
are seen in other precordial leads. There must be a history of recent angina in addition to these electrocardiogram changes. Troponin is usually
negative; however, it can be slightly elevated. Sometimes, patients with classic electrocardiogram changes and clinical picture typical for
Wellens’ syndrome do not show hemodynamically significant stenosis of the left anterior descending artery typical for this syndrome. In such
cases, “pseudo-Wellens’ syndrome” is observed. Three cases of angiographically confirmed Wellens’ syndrome and one case of pseudo-
Wellens’ syndrome are presented in this paper. All the patients with Wellens’ syndrome had significant lesions of the left anterior descending
artery. One patient had a triple-vessel lesion, and the other two had a single-vessel lesion. Troponin I was within normal limits in one patient,
and slightly elevated and in the other two. These patients underwent successful myocardial revascularization (percutaneous coronary
intervention); pharmacological therapy was prescribed.
Keywords: Wellens’ Syndrome; Left Anterior Descending Artery; Myocardial Infarction; Revascularization; Percutaneous Coronary
Intervention.
Резюме. Синдром Wellens’ є надзвичайно актуальним питання сучасної кардіології. Досить часто у реальній клінічній практиці
трапляються випадки невчасної діагностики синдрому Wellens’, а тактика ведення пацієнта є такою як при нестабільній стенокардії.
Зважаючи на те, що у найближчі декілька днів або тижнів без реваскуляризації міокарда розвивається інфаркт міокарда із залученням
багатьох сегментів лівого шлуночка, потрібно провести якомога швидше реваскуляризацію міокарда. При синдромі Wellens’
характерними змінами на ЕКГ є двофазні (тип А) або інвертовані (тип В) зубці Т у відведеннях V2-V3, які іноді поширюються й на інші
грудні відведення. Важливо, що крім цих змін повинен бути напад ангіонозного болю у анамнезі. Тропонін зазвичай негативний, але
іноді може бути дещо вищим норми. Разом з тим у деяких пацієнтів із класичними змінами на ЕКГ та клінічною картиною, характерною
для синдрому Wellens’ при коронароангіографії не виявляють характерного для цього синдрому гемодинамічно значимого стенозу
передньої міжшлуночкової гілки лівої коронарної артерії. У таких випадках йдеться про pseudo-Wellens’ syndrome. У статті описано
3 випадки синдрому Wellens’, підтверджених ангіографічно та один випадок pseudo-Wellens’ syndrome. У всіх пацієнтів із синдромом
Wellens’ виявлено ураження передньої міжшлуночкової гілки лівої коронарної артерії. У одного пацієнта спостерігалося трьохсудинне
ураження, у двох інших – односудинне. Тропонін у одного пацієнта був у межах норми, а у двох інших дещо перевищував норму.
Цим пацієнтам проведено успішно реваскуляризацію міокарда шляхом стентування ураженого проксимального сегемнта передньої
міжшлуночкової гілки лівої коронарної артерії, а також призначено медикаментозне лікування.
Ключові слова: Синдром Wellens’, передня міжшлуночкова гілка лівої коронарної артерії, інфаркт міокарда,
реваскуляризація, стентування.
Problem Statement and Analysis of the Latest Research
In the English literature, Wellens’ syndrome is also known
as “acute coronary T-wave syndrome” or “sign of left anterior
descending artery (LAD) disease” [1]. This syndrome occurs
in 14-18% of patients hospitalized with a diagnosis of unstable
angina [2]. Wellens’ syndrome was first described by
physicians de Zwaan C, Wellens HJ and colleagues [3], who
had analyzed 145 cases of non-revascularized patients
hospitalized for unstable angina with biphasic T waves in leads
V2-V3 and identified such patients as those having a unique
pattern. In 75% of cases of unstable angina, a variant of which
was Wellens’ syndrome, a myocardial infarction was found to
occur. The meantime of myocardial infarction development is
8.5 days after the onset of unstable angina [3, 4]. The authors
noted an increase in cardiac troponin levels in 12% of patients
only and the level of biomarker activity was never elevated
more than twice above the normal values [5].
The following signs are considered as diagnostic criteria
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for Wellens’ syndrome [4]:
• T-wave inversion in leads V2 and V3 (it is possible in leads V1,
V4, V5, V6 as well) or biphasic T waves (the ascending part is
positive, the descending part is negative) in leads V2 and V3;
• isoelectric or slightly elevated (<1 mm) ST segment;
• preserved R-wave progression in the precordial leads (from
V1 to V4) and the absence of pathological Q waves in the
precordial leads;
• recent angina;
• persistence of the electrocardiogram (ECG) pattern after
chest pain disappeared;
• normal or only slightly elevated levels of cardiac
biomarkers.
Subsequently, the authors concluded that these signs
should be supplemented by the results of coronary
angiography, in with > 50% obstruction of the proximal LAD is
found. The presence of critical stenosis of the proximal LAD is
required to confirm the diagnosis of Wellens’ syndrome. In the
absence of this sign, “pseudo-Wellens’ syndrome” is diagnosed
[6].
There are only a few publications about the benefits of
using speckle-tracking echocardiography for early detection
of segmental contractility impairment, longitudinal strain, time
to peak longitudinal strain, the postsystolic index, and the wall
motion score index (WMSI).
The principle of choosing the management strategy for
patients with Wellens’ syndrome is unclear as well. Three
scenarios of the doctor’s tactic in diagnosing this syndrome
are discussed: percutaneous coronary intervention (PCI),
coronary artery bypass grafting (CABG), and drug therapy
alone. According to the European Society of Cardiology (ESC)
2018 guideline, both PCI and CABG (IA class and level of
evidence for both revascularization strategies) may be
recommended for patients with non-ST segment elevation acute
coronary syndrome and LAD stenosis/occlusion. Drug therapy
may initially provide only symptomatic relief; however, Wellens’
syndrome is typically followed by widespread myocardial
infarction of the anterior and lateral walls of the left ventricle,
which can result in death or severe left ventricular systolic
dysfunction.
We present three case reports of Wellens’ syndrome
diagnosed by ECG and clinical features later confirmed by
coronary angiography.
Case Report 1
A 43-year-old patient D. was admitted to the hospital due to
intense chest pain at rest lasting 30 minutes and radiating to
both arms. An ECG was recorded and an inversion of the T
waves in leads V2-V5 and a slight elevation of the ST segment
in lead V2 were found (Fig. 1). Wellens’ syndrome type B was
diagnosed. The patient was referred to coronary angiography,
which revealed subocclusion (95%) of the mid LAD
(thrombolysis in myocardial infarction (TIMI) flow grade 1),
50% stenosis of the posterior descending artery, and 75%
stenosis of the proximal circumflex artery (TIMI-2) (Fig. 2). The
troponin level was 0.613 ng/ml (normal value is <0.5 ng/ml). Ad
hoc stent implantation into the proximal LAD was performed
using the Resolute Integrity drug eluting stent (DES) (4.0-22.0
mm) with the result of TIMI-3. Pharmacological treatment was
prescribed. PCI of the circumflex artery was recommended as a
planned procedure.
Case Report 2
A 57-year-old patient V. had been complaining of intermittent
chest pain for the last four days before his visit to a doctor. The
pain occurred more often with increasing blood pressure.
Nitroglycerin and validol relieved pain. After the ECG was
recorded (Fig. 3) and Wellens’ syndrome type A was diagnosed,
the patient was urgently hospitalized. However, he refused to
undergo coronary angiography and left the hospital. The level
of troponin I was within normal limits. Over the next two days,
the pain became more intense (optimal pharmacological therapy
was prescribed), and the patient was re-admitted to the hospital.
Coronary angiography was performed. There were detected
subocclusion (95%) of the proximal LAD (TIMI-1) and stenosis
(50%) of the mid right coronary artery (TIMI-2) (Fig. 4). Stent
implantation was performed.
Case Report 3
A 69-year-old patient M. had been complaining of the
intermittent chest pain with irradiation to the left arm for the
last three days before he visited a doctor. The pain occurred
both at rest and during exercises. The ECG revealed biphasic T
waves in leads V2-V4, as well as T-wave inversion in leads I
and aVL (Fig. 5). The level of troponin I was 1.2 ng/ml. Coronary
angiography revealed subocclusion (95%) of the LAD, TIMI -
0-1. (Fig. 6). There was performed stent (Resolute Integrity
DES 4.0-34.0 mm) implantation in the LAD with complete blood
flow restoration (TIMI-3). Pharmacological treatment was
prescribed.
Discussion
In a study conducted by Stankovic I, et al., 2017, Wellens’
syndrome was diagnosed in 37.0% of patients with critical
stenosis of the LAD; among them, 60.0% were men, 37.0%
were smokers, 97.0% had hypertension, 83.0% had dyslipidemia.
A family history of coronary artery disease was noted in 46.0%
of patients with Wellens’ syndrome. Single-vessel lesion was
verified in 31% of patients, double-vessel lesion was verified
in 37% of patients, and triple-vessel lesion was found in 31%
of patients [8].
In all three cases presented above, critical stenosis of the
LAD was verified angiographically.
Myocardial infarction is known to develop in 75% of non-
revascularized patients with ECG changes typical for Wellen’s
syndrome within several weeks [3]. According to the group of
researchers who, in 1989, carried out the study involving 1,260
patients, patients with Wellens’ syndrome have a very high
risk of developing myocardial infarction and should, therefore,
be referred for emergency coronary angiography and ad hoc
myocardial revascularization. According to the same authors,
among all the patients with a typical Wellens’ ECG pattern,
critical stenosis of the LAD with partial collateral blood flow
was detected in 75.0% of patients [5]. The Wellens’ ECG pattern
should be differentiated from the de Winter ECG pattern. In the
original study, the de Winter pattern was found in 30 out of
1,532 patients (2%) with confirmed LAD occlusion [9]. The T
wave in de Winter syndrome is high and acute (hyperacute T
waves) [10].
There is still no consensus on the origin of T wave changes
in Wellens’ syndrome, especially the main ECG feature of this
syndrome – biphasic and inverted T waves. Such changes are
thought to occur due to the short-term episodes of myocardial
ischemia. However, they are not associated with myocardial
necrosis or scarring. This is evidenced by the absence of
pathological Q waves on the ECG. However, this issue can be
solved by analyzing the longitudinal, radial strain, and twist/
torsion of the left ventricle during speckle-tracking
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Fig. 1. ECG. T-wave inversion in leads V2-V5 and slight ST segment elevation in lead V2
 
 
Fig. 2. Coronary angiography. Subocclusion (95%) of the mid segment of the left coronary artery, 50% stenosis of the posterior
descending artery and 75% stenosis of the proximal circumflex artery
Yellow arrows indicate stenoses
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Fig. 3. ECG. Biphasic T wave in leads V2-V4. T-wave inversion in leads I and aVL
Fig. 4. Coronary angiography. Subocclusion (95%) of the proximal LAD and stenosis (50%) of the mid RCA
Yellow arrows indicate coronary artery stenoses.
a – the right coronary artery;
b – the left coronary artery;
c - stent implantation in the proximal LAD;
d - blood flow after stent implantation in the LAD
 
 
Fig. 5. ECG. T-wave inversion in leads V1-V3
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Fig. 6. Coronary angiography. Subocclusion (95%) of the proximal LAD, a recessive right coronary artery
echocardiography. In Wellens ’syndrome, the myocardium is
reported to be in a state of stunning or hibernation and does
not have enough time for preconditioning, i.e. to be prepared
for recurrent episodes of ischemia [8]. Elevated cardiac troponin
levels have also been associated with myocardial hibernation
as well. However, there is an assumption that moderate
troponinemia occurs due to a certain degree of myocardial
necrosis [8]. Using the speckle-tracking technique it is possible
to detect regional myocardial dysfunction (prolongation of time
to peak longitudinal strain, reduction in myocardial contractility,
etc.), which is detected in 49% of patients with Wellens’
syndrome [8]. Moreover, dyskinesia of the left ventricular
segments was found to precede the occurrence of T wave
changes.
T-wave inversion in the anterior precordial leads by 2 mm or
more was found to have a sensitivity of 69.0% and a specificity
of 89.1% for the detection of critical stenosis of the proximal
LAD. The positive predictive value is 86.0% [13].
According to literature, if Wellens’ syndrome is suspected,
coronary angiography should be performed to detect critical
stenosis or occlusion of the proximal LAD that is a mandatory
sign for syndrome confirmation. However, it is not advisable to
perform any exercise tests, as this may induce the development
of myocardial infarction or cause death [14].
Clinical and ECG changes are known to not always be
accompanied by the development of stenosis of the proximal
LAD; in such cases, it is pseudo-Wellens’ syndrome. There
are cases when pulmonary embolism manifests itself with T
waves in leads V2-V3 (similar to type A Wellens’ syndrome)
with subsequent T-wave inversion (similar to type B of this
syndrome) [15]. Sometimes, such changes can be observed in
young people who have been diagnosed with pulmonary
embolism due to the use of neuroleptics (which increase the
risk of thromboembolic complications) [16]. ECG changes typical
for Wellens’ syndrome have also been described in the case of
acute pancreatitis; coronary angiography revealed an abnormal
origin of the right coronary artery from the left sinus of Valsalva;
no signs of atherosclerotic lesions were detected [17].
Consumption of cannabinoids and phencyclidine is known
to lead to chest pain and ECG changes typical for Wellens’
syndrome as well; however, the coronary arteries are not
obstructed in such cases [18].
Changes typical for Wellens’ syndrome can also be
observed in left ventricular hypertrophy due long-standing
arterial hypertension, even though atherosclerotic lesions of
the coronary arteries are not detected [6].
We presented a case of an ECG pattern typical for Wellens’
syndrome in a patient with non-obstructed coronary arteries.
A 58-year-old patient H. had episodes of chest pain and
shortness of breath for one day before the visit to the doctor.
The ECG revealed biphasic T wave in lead V1, inverted T wave
in leads V2-V6 (Fig. 7). At the same time, coronary angiography
did not reveal atherosclerotic lesions in the coronary arteries.
The choice of management strategy for patients with a
confirmed diagnosis of Wellens’ syndrome is disputable.
Strategies for myocardial revascularization with PCI and CABG
(including anterior minimally invasive thoracotomy) are
discussed. Most authors recommend the procedure of PCI
with the implantation of a DES in   stenosis area [19]. At the
same time, other authors prefer CABG, especially for young
patients with multi-vessel disease and comorbid pathology
(diabetes mellitus, chronic glomerular filtration disease, severe
asthma, chronic obstructive pulmonary disease, etc.)
Medical treatment alone is not recommended for patients
with Wellens’ syndrome, as it does not affect the organic
obstruction of the LAD.
Thus, Wellens’ syndrome is a serious problem for real
clinical practice. Underestimation of clinical and
electrocardiographic changes, as well as delaying or neglecting
coronary angiography and attempts to overcome chest pain
with medications alone are dangerous because of the potential
development of myocardial infarction.
Conclusions
1. Wellens’ syndrome is a condition with a real threat of
developing widespread myocardial infarction and even death
of the patient.
2. It is advisable to include an urgent speckle-tracking
echocardiographic examination in the clinical work-up program
of patients with suspected Wellens’ syndrome to detect
segmental contractility impairment (longitudinal strain, time to
peak longitudinal strain).
3. Coronary angiography is required to diagnose Wellens’
syndrome and to exclude pseudo-Wellens’ syndrome.
4. The preferred strategy of choice for the treatment of
patients with Wellens’ syndrome is PCI. CABG procedure
should be used in a certain category of patients based on the
Heart Team recommendations.
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Fig. 7. ECG. Biphasic T wave in leads V1, inverted T waves in
leads V2-V6
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